
























































m-XvJene 
o and 
1-Methyinaphthalene 
Naphthalene 
;....,;s '" E'"vJ"h.,.v,/\ u;.,,n· '-'"" (_..:.- l.l""A.J lj 4 t.h ''""-' 

Benzenethio1 
a-Cresol 
p and m-CresoJ 
2-4- Di.lnethylphenoJ 
Phenol · 
Indene / 
Phenanthrene 
Chrysene 
Lead 
Chromium 

Within 120 days of treating produced fluids with the waste water treatment system, 
Frontier shall report to EPA on the treatment effectiveness. Demonstration that effluent guality 
from the waste water treatment lant for the above constituents is not stausuca:J]y different between 

·- w .en t. e waste water treatment system is and is not treaung groundwater-shalf t£ademonstration 
of adequate treatment. -----

/ 
Frontier shall provide this report to EPA in the appropriate Monthly Status Report. EPA 

will make a deteimination on whether adequate treatment of hazardous constituents is occurring. If 
inadequate treatment is demonstrated, Frontiershall implement additional treatment processes 
andlor technologies as needed to treat produced ground waters. Samples shall be collected and 
analyzed in accordance with applicable EPA guidance documents referenced in the order. 

n\, oF' 4. Based on the results and experience gained in the operation of Phase I, Frontier shall 
¥ design Phase II of the Initial Measures. Frontier shall provide EPA with a Design for Phase II and 

/ a Workplan for its implementation by September 15, 1990. The Workplan for Phase II of the 
Initial Measures shall provide for the installation of the Phase.II Design by January !, 199!. The 
Phase II Design shall incorporate Frontier's best efforts to prevent all existing on and off-site 
contamination from spreading. 

TASK 1II: PRE-INVESTIGATION EV.ALUATION OF COPJZECTIVE MEAS1.JRE 
TECHNOLOGIES 

Prior to starting the facilitv investigation, Frontier shall submit to the Department a report 
that ideDtifieS"the measure technologies that may be used on-site or off-site for 
the containment, treatment) and.Jor disposal of contamination. Tbis report shall also 
identify a.'1y field data that needs to be collected in the facility investigation to facilitate the 
evaluation and selection of the final corrective measure or measures (e.g.: compatibility of waste 
and construction rnaterials, information to evaluate effectiveness, treatability of wastes, etc.). At a 
n1.inimum) this report shall include a preliminarj evaluation of the following technologies: 
wanr1/hot water soil washing, steam soil washing) surfactant soil washing, electrocoagulation) 
Y'acuum extraction, and bioremediaticn. T!>Js report shall specifically include an analysis tl1e 

., .,. ' h ' rl h 1 . . ' .. d' . ::::rr:1;?aLDlllty or tL e ev2.1uare-.. wrtn b1oreme 1at10n. 
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TASK IV: WORKPLA.N REQUIREN!ENTS 

The W orkplan shall include the development of several plans, which shall be prepared 
concurrently. During implementation of the Workplan, it may be necessary to revise the Workplan 
to increase or decrease the detail of information collected to accommodate the facility specif1c 
situation. The Workplan includes the following: 

A. Project Management Plan 

Frontier snall prepare a Project Management Plan which will include a discussion of the 
technical approach, schedules, budget, and personneL The Project Management Plan will also 
include a description of qualifications of personnel performing or directing the work, including 
contractor personnel. This plan shall also document the overall management approach to 
investigations. · ·· 

B. Data Collection and Quality Assurance Plan 

Fronti~!:,slialjyrt::pare•a:pla:n to docum!?nrall monitoring procedures: sampling, field . 
measurements and sa.Jtl£11fe';l.j'na'\YsiS'pe~rmed dutingthe•Fil:cilityin¥estigation: Tnis plan shall 
assure that~the·chataeterization·oftne envirorimentltl •setting; 'SOI'Irces, .and contaminatiol'\, is based 
on informati<Hf, da:ta'and resUlting detisi'ons tliaviiretechnically sound,'·statisticalH:•rvalid, and··· 
properly documented. · ' · 

l. DataCoilection .Strategy· · · · 
.~1~ . 

The ·strategy section of the Data Collection Quality Assurance.Plan shall inClude but 
not be limited• to· tl::ie•foilow1rlg::· •·:·~;,, · r·· ·, · ' ·'"'' 

a. Description oftlie intended uses for tlie data, and tlie necessary level of 
' preeision and acc!f~y for these in:tendedusesi · 
·:t - ·=-- -:-1 ·:·f··-';·-.:r'';·.'·'.:.>:.--'f-'·~·<;- · .-/J,'-:'rT:~.\- ·_-,,,-' ·5-.- •.. ,_ · 

b. Description of methods aria procedmes1o be. used•ioassess the precision,· 
accuracy and completeriess'ofthe measurement data; 

c. Description of tlie rationale used to assure tliat the data accurately and 
precisely represent a cliaracteristic of a population, parameter variations at a 
sampling point, apr;ocess condition or an environmental condition. 
Examples of factors which shall be considered and discussed include: 

i) Environmental conditions at the time of sampling; 
ii) Number of sampling points; . . ..... :c'. 
iil) Repr;esentativeness of selected111e1!ia; and · 

iV) · Representativeness ofse1ected analytical parameters. 

d. Description of the measures to be tiken to assure that tlie following data sets 
can be compared to each other: 

iJ 
ii) 

iii) 

Data generated by Frontier over some tirne period; 
Data generated by an outside !Eiboratory or consultant versus data 
generated by Frontier; 
Data generated by separate consultants or laboratories; and 
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time period. 

e. Details relating to the schedule and .L."1for:mation to be provided in quality 
assurance reporrs. The reports shall include but not be lirr..ited to: 

i) Periodic assessment of measurement data accuracy, precision, and 
completeness; 

ii) Results of performance audits; 
iii) Results of system audits; 
iv) Signifi;::ant quality assurance problems and recommended solutions; 

and 
v) Resolutions of previously stated problems. 

2. General Sampling Requirements 

The Sampling section of the Data Collection Quality Assurance Plan shall discuss: 

a. 

b. 

c. 

d. 

e. 

f. 

a o· 

h. 

1. 

J. 

Selecting appropriate sampling locations, depths, etc.; 

Providing a statistically sufficient number of sampling sites; 

Measuring all necessary ancillary data; 

Detennining conditions under which sampling should be conducted; 

Detennining which.media are to be sampled (e.g., ground water, air, soil, 
sediment, etc,); 

Detennining which parameters are to be measured and where; 

Selecting the frequency of sampling and length of sampling period; 

Selecting the types of sample (e.g., composites vs grabs) and number of 
samples to be collected; 

Measures to be taken to prevent contarnination of the sampling equipment 
and cross contamination between sampling points; 

Documenting fie1d sampling operations and procedures 1 including: 

i) 

il) 

iii) 
iv) 
v) 

Documentation of procedures for preparation of reagents or supplies 
which become an integral pa..rt of the sample (e.g., filters) and 
adsorbing reagents); 
Procedures and forms for recording the exact location 2..t'ld specific 
considerations associated with sample acquisition~ 
D . .r ·~ l . h ' ocumentatlon 01 speCLilC sa.rnp.e preservatwn metdoa; 
Calibration of field devices; 
Ccllection of repLicate Sa.t"Tlples~ 
Subrnission of field-biased blar.kt .. w·l->,.,...e aroro~v,. .. ;a+-p. · _..,. d'-'• :-. r•, 4 ..... , 

PorP;;t;.,j ;,..,~.,-+o.-p.nc~, o·,..~e~·, a"n' e :::~_,-,l'J';"r-r· ;.._ -~'-'L~U'-U H;L ... L..l;...~'-'l ~-.....,: ;.._..,., l-i l l l la.:._.. cj > 
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viii) Construction materials and techniques, associated with monitoring 
wells and piezometers; 

ix) Field equipment listing and sample containers; 
x) Sampling order; and 
xi) Decontamination procedures. 

k. Selecting appropriate sample containers; 

1. Sample preservation; and 

m. Chain-of~custody, including: · 
'/ 

Standardized field tracking reporting forms to establish sample 
custody 1n the field prior to and during shipment; and 

ii) Pre-prepared sample labels containing all information necessary for 
effective sample tracking. · ' ·: 

3. Site Specific Sampling Requjrerrierits • 

The W nrkplan shall. specify the numbers, and 'analyses for all samples that will be 
taken during the inves _:ation. The Workplap shall specify location andfrequencyofground 
wa~J;r, surface and soil s:.unpie:col!ection ·and 'ima!yse:f · Sampling'locatiorisartdfrequencies may • 
need to be modified during the RFI in light of the results and the experience of initial sampling 
efforts. If Frontier determines such adjustment of theWorlq5lim'is necessary, Frontier shall inform 
the L~partment of the reasons for modification of the plan and propose a resolution to any 
problem(s) as soon as pracfica1, orin the'Ilex.t'Pi:ogressReport required after discovery of the 
problem(s). Frontier shall not undertake any adjustments or modifications to the Workplan or any 
sampling to· satisfy requirements ofthe.Workp1ariwithbutprior approval'bythe'Department. 

.J ---·- •• 

· 4 . Field Measurements 

discuss: 
Tb.e Field Measurements section of the Data Collection Quality Assurance Plan shall 

a. Selecting appropriate field measurement locations, depths, etc.; 

b. Pr~viding a statistically sufficient number of field measurements; 

c. Measuring all necessary ancillary data; · 

d. Determining conditions under which field measurement should be 
conducted; 

e. Determining which media are to be addressed by appropriate field 
m!asurements (e.g., ground water, air, soil, sediment, etc.); 

f. Determining which parameters are to be measured a.:1d where; 

g. Selecting the frequency of field measurement and length of field 
measurements period; and · 

8 

\ 



n. Docucenring f:eld measurement operations and pr~x:edures, including: 

. .., ..,..., .. 0,.... 'n-""" r:.,n_,..; ;o- s.; ... "' -a':.,.., ... ~ .. .- <'"!,.,+~ -=>• _...l ... ;..., ~-~ 1'"' ~:o-lJ .t'J.' ,_eQwl,_~ 4.\ U .< 1m lQf le,_Qj. Hi.g ~dyy Wdlll ;;,.;.,;,"}\..)_ U<e exavt ;.UCau lt, 

time, and facility-specific considerations associated with the data 
acauisition; 

ii) calibration of field deviCes~ 
iii) Collection of replicate measurements; 
iv) Submission of field-biased blanks, where appropriate; 
v) Potential interferences present at the facility; 
vi) Construction materials and techniques associated with monitoring 

wells ;>11d piezometers used to collect field data; 
vii) Field equipment listing; 
viii) Order in which field measurements were made; and 
ix) Decontamir1ation procedures. 

5. Sample Analysis 

When EPA approved methods are avallable, Frontier shall provide for quality 
control/ quality assurance and documentation of sample analyses at least as stringent and as 
thorough as that required in EPA's Contract Laboratory Program (CLP). When EPA approved 
analytical methods are not avalJabJe or applicable, Frontier shall obtaln Department approval prior 
to l)Ildertal::ing any analyses. The Sample Analysis section of the Data Collection Quality 
Assurance Plan shall specify the following: 

a. Chain-of-custody procedures, including: 

i) Identification of a responsible party to act as sample custodian at the 
laboratory facility authorized to sign for incoming .field samples, 
obtain documents of shipment, and verify the data entered onto the 
sample custody records; 

ii) Provision for a laboratory sample custody log consisting,of serially 
numbered standard lab-tracking report sheets; and 

iii) Specification of laboratory sample custody procedures for sample 
handling, storage, and dispersement for analysis. 

b. Sample storage procedures and storage times; 

c. Sanrple preparation methods; 

d. Analytical procedures) including: 

i) 
jj) 
iii) 
iv) 
v) 

Scope and appiication of L1e procedure; 
Sl!<aDle matrix:; 
Pote~tial interferences; 
Precision and accuracy of the methodology; and 
lvfethod detection limits. 

e. Callbtation procedures and frequency; 

f. 
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c. 
/ 

g. Internal quality control checks, laboratory performance and systems audits 
and frequency, including: 

i:) Met.l}od blank(s); 
ii) Laboratory control sample(s); 
iii) Calibration check sarrip!e(s); 
iv) Replicate sam?le(s); 
v) Matrix-spiked sample(s); 
vi) ''B1ind" quality control sample(s); 
vii) Control charts; 
viii) ·Surrogate samples; 
ix) Zero and sj:iail ga5es; and 
x) Reagent quality co?trol checks, 

h. Preventive maintenance procedures and schedules; 

i. Corrective action (for laboratory problems); and 

j. Turnarolini:l time. 
'" ::-·: 

Data. Management'Plan 'i• 

,,,, "' ~:;,:; '- ,' .. ,. 

Frontier shall deve!op'and iri.ltiate'a 'Datii'Mailagement PlaiCto nocurri.ent and track';· · 
investigation data and results. This plan shall identify and seCtip data·documentation materials m1d 
procedures, project file requirements, and project-related progress reporting procedures and 
documents. The plan shall also provide the format to be used to present the raw data. and 
conclusions of the inv~stigation. · 

. _,...J_, ___ . 

L '. !j_J 

The data record shall include the foilowfrig:n· ·.· 
' . . . - . . . . ' 

a. Unique sample or field measurement code; 

b. Sampling or field measurement location and sample or measurement type; 

c. Sampling or field measurement raw data; 

d. Laboratory analysis ID number; 

e. Property or camp·: nent measured; and 

f. Result of analysis (e:g., concentration). 

2. Tabular Displays 

The io!lowing data shall be presented in tabular displays: 

a. Unsorted (raw) data; 

b. Results for each medium, or for each constituent monitored; 
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Data :re-duction for s:atisticai an.alysis; 

d. 

e. Suw .. I:r:ar; data, 

3. Graphical Displays 

Tbe following data s!)all be presented in graphical formats (e.g., bar graphs, line 
raphs, area or plan maps, isopleth plots, cross-sectional plots or transects, three dimensional 
raphs, etc.): 

a. 

b. 

c. 

/ d. 

e. 

f. 

g. 

Display sampling location a11d sampling grid; 

Indicate boundaries of sampling area, and areas where more data are 
required; 

Display levels.of contamination at each sarnpling location; 

Display geographical extent of contamination; 

Display contamination levels, averages, and maxima; 

TI!ustrate changes in concentration in relation to distance from the source, 
time, depth or other parameters; and 

Indicate features affecting intramedia transport and show potential receptors. 

D. Health and Safety Plan 

The document previously submitted to EPA by Frontier "Health and Safety Plan for 
Remediation Activities and Closure~wrfHazardous Waste Management Units," dated 
August 1989, is sufficient for this purpose. 

E. RF1 Schedule 

Frontier shall identify a schedule for completion of the tasks in the R..PI, and shaH include 
the schedule in the EFI Workplan. This schedule shall incorporate a phased approach to the RF1 
Investigation) and rr..ay allow for a revision of the schedule a.71d the scope of the RFI Investigation 
upon completion of an initial investigation. The R.10I Schedule and any revisions thereto are subject 
to Department approval. 

TASK V FACILITY INVESTIGATION 

Frontier shall conduct those investigations necessru.-y to: characterize the facility 
(Environrnental Setting); define the source(s) (Source Characterization); define the degree and 
~xtent of conta.-n.inatio;: rcontarr.ination Cha:acterization): and identih' actual or pct:::ntial receDtors. 

\ . -' ~ '" 
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The investigations must result in data of adequate technical quality to support the 
development and evaluation of any corrective or remedial measures deemed necessary. 

The site investigation activities shall foilow the plans set forth in Task ill. All sampling 
and analyses shall be conducted in accordance with the Data Collection Quality Assurance Pian. 
All sampling locations shall be documented in a log and identified on a detailed site map. 

A. Environmental Setting 

Frontier shall collect information to supplement and verify existing information on the 
environmental setting at the facility. Frontier shall characterize the following: 

. . r . . 

1. Hydrogeology 

Frontier shall conduct a program to evaluate hyd~ogeologic conditions at the 
facility. This program shall also providethdollowing information: · · 

/ 

a. ·.·A description of the regional arid'facillcy speCific geologic and 
hydrogeologic characteristics affecting ground-water flow beneath the 
facility, including: 

·;,,, '· ·' 'J 

i) 

ii) 

iii) 
'iv) 

v) 
vi) 

~egio!J-al ~d fl!cgity ~[)eSifi~ ~t!'ll.tiJ>~aP,~Y: de~~r\pti~n ofstrata 
mcludmg strike and d1p, 11ient1ficatmn"of stratxgraphtc contacts; . · 
Structuralgeolqgy: description ~flocal and regional structural 
feattires (e.g.:foiding, fault!ng,'tiltlng','jointing, etc.); 
Depq.siti;>IJal history;, , > , • . • . .. •· ··. . •.. 
IaenttficattOil and cliaractenzauon of areas and amounts of recharge 
and discharge; ·' · · · · ·· · · . 
Regiona!a!!d facil}(yspecific ground-Vfater flowpattems; and 
Characterize seasonal variations' in the ground-water flow regime. 

b. An analysis of any topographic features that might influence the ground­
water flow system. (Note: Stereographic analysis of aerial photographs may 
aid iJ.1 this analysis). . · • . .. · 

c. Based on fteld data, test, and cores, a representative andaccurate 
classification and description of the hydrogeologic units which may be part 
of the migration pathways at the facility (i.e., the aquifers and any 
intervening saturated and unsaturated units), including: 

"'"\~,-- --- ~ -- -!- ' -- _· ' 

i) Hydraulic conductivity and p?rosity (total artd effective); 
ii) Lithqlogy, gniig size, sorting, degree of cementation; 
iii) An interJ?retation of hydraulic interconnections between saturated 

zones; and · 
iv) The attenuation capacity and mechanisms of the natural earth 

materials (e.g., ion exchange capacity, organic carbon content, 
mineral content etc.). · 

d. Based on field studies and cores, structural geology and hydrogeologic 
cross sections showing the extent (depth, thickness, lateral extent) of 
hydrogeologic units which may be part of the migration pathways 
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/ 

identifying: 

""' ill) 

iv) 

v) 

Sand ai'1d £ravel denosits in unconsolidated deposits; 
Zones of ffacturing ... or channeli.'1g in consolidated or unconsolidated~ 
deposits; 
Zo~nes of }'-jgh permeability or low permeability that might direct and 
restrict the flow of contarninaMs; 
The uppermost aquifer: geologic formation, group of formations, or 
oart of a formation capable of yielding a significant amount of 
ground water to wells or springs; and 
Water~bea..iL"'1g zones above the first confining layer that may serve 
as a pathway for contaminant migration including perched zones of 
saturation. · 

e. Based on data obtained from ground-water monitoring wells and 
piezometers installed upgradient and downgradient ofthe potential 
contaminant source, a representative description of water level or fluid 
pressure monitoring including: · 

i) 
ii) 
iii) 

iv) 

v) 

Water-level contour and/or potentiometric maps; 
Hydrologic cross sections showing vertical gradients; 
The flow system, including the vertical and horizontal components . 
of flow (including an evaluation of ground water interactions with 
Crow Creek); and · 
Any temporal changes in hydraulic gradients, for example, due to 
seasonal influences. 
Non-aqueous phase layer maps for areas where hydrocarbon is 
floating on groundwater, or where heavier than water hydrocarbons 
are located. 

This program shall initially include monthly water ]eve] and non-aqueous phase 
thickness measurements in all wells and reporting over a period of at least two years. Water level 
measurement procedures shall be specified in the work plan. Any time after three (3) months of 
monthly level measurements, Frontier may propose to the Department in writing to limit the scope 
and/or frequency of level measurements. Such proposal shall justify any reductions in the 
frequency and scope of level measurements. Such proposal may be incorporated into a Monthly 
Progress Report. Frontier.shalJ not reduce the scope or frequency of level measurements until 
Frontier receives written approval for such from the Department. 

f. A description of manmade influences that may affect the hydrogeology of 

2. Soils 

' . . rl ' ~ ' t.'Je stte, Juentltymg: 

i) Active a..'ld inactive local water-supply and production wells with an 
approximate schedule of pumping; and 

i.i) Manmade hydraulic structures (oil pipelines used to supply raw 
materials to the facility} or to transport products from the facility. 
french drains, ditches, unlined ponds, septic tanks, NPDES 
outfallsl retention areas) interim measure recovery systems, etc.). 

13 



Frontier shall conduct a program to cha!acterize the soil and rock units above the 
water table in the vicinity of the contaminant release(s). Soils characterization described below is 
not required for every soil sample collected. Rather, Frontier shall fully characterize each soil type 
present at the facility. Individua1 'soil·samples shall be cbaracterizedto the extent necessary to 
determine soil type.· Full soil characterization shall include but not be limited to, the following 
information: 

/ 

a. 
b. 
c:. 
d. 
e.· 
r: 

rn. 
n. 
0. 
p. 
cj. 
r. 
s, 
t. 

'ti.· 

SCS soil classification; 
Surface soil distribti !ion; 
Soil profl:!e, inCluding ASTM Classification of soils; 
Transects of soil 'Sq!itigraphy; . · 
Hydraulic 'coriduetivity' (satUrated and unsa:turated); 

· Re1iilive'J?ermeability; · ·· · · · · · 
Bulk density; 
Porosity; . · 
sofl..§§m~Y~.~~t>~city; . ", . . ... 
Cauonexc1umgecap!ic!ty (CEC); 
Soil orgariic conteri'f;1(TOC) ., ' 
Soil pH; 
Particle size distribution; 
De 'lli"df wafertiil:lte''') ' · 
MffisrtUi'2onfenF .} ·· · · 

•' Effe~Fbfstratificitlon on' unsaturated flow; . 
· Infiltiition; ' "'!' • ·· · 

Evapotranspiration; 
Storagecapaeity; • 
Vertical flow rate; and 
Mirierru content.'' ;<, ·· 

')''.· 

3.. Surface Water and Sediment 

· · FJ."ontiefshall conduct aprog'n\.m to characterize Crow Creek in the vicinity of the 
facility. Suchcnaradbrization shall inClude, butnot be limited to, the following activities and 
information: · · · · · 

·a. Des~r!ptionoftlielocatioh, elevation, flow, velocity, depth, width, seasonal 
fluctuations, imd flooding tenC!encies (i.e.; 100 year event); 
., ... ,_. ----~ ... ~:-~<;-_'· _;;;._.-~.· ··:."~'>)' ----.,t.- . 

k Description of the cheihistry Ofthe natural surface water and sediments: 
This includes detirniining the-pH; total disso1ved solids, total suspended 
solids, biologic:al m:ygen demand, alkalinity, conductivity, dissolved 
oxygen profiles, nutrients'(NH3; N03-!N02·, P04~3), chemical oxygen 
demand, total organic carbon, specific contaminant concentrations, etc. 

c. Description of sediment characteristics including: 

4. Air 

i) Deposition area; 
ii) Thickness profile; and 
iii) Physical and chemical parameters (e.g., grain size, density, organic 

carbon content, ion exchange capacity, pH, etc.) 
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facility. Such info:r.narion shall include, but not be li.rr1.ited to: 

/ 

A ' • • .; h ,. 1' . a. ~'>. aes:npnon 01 ! e !OiiOWrng paratueters: 

i) P. ... 'lnual a.Ild monthly rainfall averages; 
ii) Monthly temperature averages and extremes; 
iii) Wind speed and direction; 
iv) Relative humidity/dew point; 
v) Atmospheric pressure; 
vi) Evaporation data; 
vii) Development of inversions; and 
viii) Climate extremes that have been known to occur in the vicinity of 

the facility, including frequency of occurrence. 

b. A description of topographic and manmade features which affect air flow 
and emission patterns, including: 

i) 
ii) 
iii) 
iv) 
v) 

Ridges, hills or mountain areas; 
Valleys; 
Surface water bodies (e.g. rivers, lakes, bays, etc.); 
Wind breaks and forests; and 
Buildings or other refinery structures. 

B. Source Characterization 

For purposes of investigation, Frontier may, with Department approval consolidate 
multiple Solid Waste Management Units (SWMUs) and/or Areas Of Concern (AOCs). Frontier 
may investigate these consolidated areas as one SWMU. Frontier may only consolidate SWMUs 
or AOCs whose waste or contamination there from are indistinguishable, coexistent in space or 
adjacent in space. If Frontier removes wastes from SWMUs such action shall not in itself satisfy 
the workplan requirements for investigation of the SWMU Frontier removes the waste from. 

Frontier shail collect analytic data to completely characterize the wastes and the areas where 
wastes have been placed, collected or removed including: type; quantity; physical form; disposition 
(containment or nature of deposits); and facility characteristics affecting release (e.g., facility 
security, and engineered barriers). This shall include quantification of the following specific 
chJiacteristics, at each source area: 

1. UnitJDisposai Area characteristics: 

a. Location of unit/disposal area; 
b. Type of unit/disposal area; 
c. Design features; 
d. Operating practices (past and present); 
e. Period of operation; 
f. Age of uniUdisposal area; 
g. General physical conditions; and 
h. Method used to close the unit/disposal area. 

The Department recognizes that historical information requested on unitJdisposal 
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·· ·:=::-~-kea characteristics may not be available in many cases. b these situations Frontier shall provide a 
brief, rational conjecture as to the historical facts and the range of reasonable possibilities. 

/ 

2. Waste Characteristics: 

a. Type of waste placed in the unit; 

i) Hazardous classification (e.g., flammable, reactive, cotTosive, 
oxidizing or reducing agent); 

ii) . Quantity; and . 
iii) Chemical composition. 

' b. Physical and chemical characteristics; · 

i) Physicalform•(so!id, liquid, gas); 
ii) Physical description (e.g., powder, oily sludge); 
Ill 
... ). T .. . . :emperature;· · '· · ··· 
iv) pH; ·· · ' · . · . 
v) General chemical class (e.g., acid, base, solvent); 
vi) Molecular weight;•· 
vii) Density; 
viii} · •Boiiing point; 
ix) Viscosity; 
x) Solubility :in·water> 
xi) Cohesiveness of the waste; 
xii) Vapor pressure; and 
xiii) Flash point.· 

·>';~J-ii,\·. :,<-~-.:_;:p;t·'j;-j.k;--J;':Iii:_\'H~;,~;jl''·'·-:;;' /"·-. r•.. _ .... 

. c.. Migration·iihd·ilisper'sal'character'isHcs.ofthewaste; ·: · 
; iV>J:t1::.<-' \:·'(Br -,'::;:_:,.--... ·:.·- <\;;·y·;~ {.:;> ---·· . '\ 

i)':r,:;- .'8orpt1illirii::··'· ''"' ·: · .i ,.,, · • '"'' ·;·,u·.' 

ii) ., · BiGdegradabiliiy, bioconcentration, biotransfcrmation; 
iii) ., Photodegradation·rates; · 
iv) Hydrolysis rates; and 
v) Chemical transformations. 

· " Frontier shall·document the procedures used in maldng the above determinations. 

C. Contamination Characterization 

Frontier shall collect analytical data on ground-water, soils, surface water, sediment, and 
subsurface gas contamination in the vicinity of the facility. This data shall be sufficient to define 
the extent, origin, direction, and rate of movement ofcontarninant plumes< Data shall include time 
and location of sampling, media sampled, concentrations found, and conditions during sampling, 
and the identity of the individuals performing the sampling and analysis. Frontier shail address the 
following types of contamination at the facility; 

.frontier may, as part of the Workplan, make a demonstration that chemical analyses need 
not include all Appendix IX constituents. Frontier is required to analyze for all Appendix IX 
constituents until a reduction from this list is approved by the Department. 
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1. Ground-water Conta.'TI..ination 

Frontier shall conduct a Ground-water :investigation to characterize any plumes of 
:on:a.'llination at L.~e facility. L'litially~ Frontier shall deterrn.ine the rate fuid extent of conta.rnination 
:c the Northeast and Southwest of tl-:le facility. Frontier shall also determine the vertical extent a.r1d 
variation of all contamination. This effort shall involve sarnpling of existing wells to the extent 
practical. Frontier shall provide an analysis of the adequacy of existing weils for this purpose, and 
shall orooose locations for additional wells needed to determine. the rate and extent of · 
comainiriation in these areas. This investigation shall ar a minimum provide the following 
information: 

/ 

/ 

a. A description of the horizontal and vertical extent of any imrniscible or 
dissolved plur,ne(s).originating from the facility; 

b. The horizontal and ver'Jcal direction of contamination movement; 

c. The velocity of contaminant movement; 

d. The horizontal and vertical concentration profiles of Appendix IX 
constituents in the plume(s); 

e. An evaluation of factors influencing the plume movement; and 

f. An extrapolation of future contaminant movemenl 

.Frontier shall document the procedures used in making the abo'{e determinations 
(e.g., well design, well construction, geophysics, modeling, etc.). 

; 

2. Soil Contamination 

Frontier shall conduct an investigation to characterize the contamination of the soil 
and rock units above the water table in the vicinity of the contaminant release. The initial phase of 
the soils contamination investigation shall include collection and analysis of soil samples from all 
abandoned S'WMUs and AOCS, and verification of the integrity of all SWMUs and AOCs 
currently in use. For SWMUs and AOCs currently in use with apparent releases, the initial 
investigation shall include collection and analysis of soil samples. The investigation shall include 
the following information: 

a. A description of the vertical and horizontal extent of contarr.ination. 

b. A description of cont&."T..inant a..11d soil chernical properties within the 
contarr.inant source area and plume. This includes contaminaut solubility, 
speciation, adsorption, leachability, exchange capacity, biodegradability, 
hydrolysis, photolysis, oxidation and other factors that might affect 
conta...-.n.ina..'1t rnigration and transformation. 

c. Specific contarninant concentrations. 

d. The velocity ai1d direction of contarninant movement. 

e. A .... 11 extrapolation of future contarr.ina:.l.t movement 

l7 



Frontier shall document the procedures used in making the above determinations. 

3. Surface-Water and Sediment Contamination 

Frontier shall conduct a surface-water investigation to characterize contamination in 
Crow Creek resulting from contaminant releases at the facility. The investigation shall include, but 
not be limited fo'othe following•information: · 

/ 

a. A description of the horizontal and vertical extent of any ·immiscible or . 
dissolved plume(s) originating from the facility, and the extent of 
contamination 1n underlying sediments; 

b. 

c. 

d. 

e. 

f. 

- ' - - . - ~ 

The horizontal and verticaldiredioriof contaminant movement; 

The contarninantvelocity; . 

An evaluation ofthe·physicat,biolugieal and chemical factors influencing 
contaminant movement; · 

An extrapolation of future contaniiriantinovement; and · 

Adesciiption•tif the chemistry•of the contaminated surface waters and 
sediments. This includes determining the pH, total dissolved solids, 
specific cantamixufut ci:incentratiot\s; etc.; .· . )f . . .. 

Frontier shall document ilie•procedtires used inmaking the above determinations. 
·, > :', ____ ; ,.'{ .·-,-£ __ -,,<·;_- ___ ;:!.\:'~•:!." .,,;.;- <'\'_,;-

4. Air Contarrunation 

Frontier shall conduct an investigation .to characterize the particulate and gaseous 
contaminants TelelfsciFfrom soliCi'and hazardous· w'aste management 'ilrii ts into the ·atmosphere. 
This investigationshall'prov'ide t'hefo1luwing 'information: c • • • • • • .. • •• • 

. . - - . 'i.'"'' . - >', 

a. Ades'criptionof the'horizm1tal and verticl!ldirection and velocity of 
contaminantmovemen~ .·· . . . 

<: ,.-,,-.,;-:--

b. The rate and amount of the release; and 

c. The chemical and·physical cmnposition of the contarninants(s) released, 
including horizontal and vertical concentration proflles. 

Frontier' shall dbcumentthe procedures used in making the above determinations. 

5. Subsurface Gas Contamination 

Frontier shall conduct an investigation to characterize subsurface gases emitted from 
buried hazardous waste and hazardous constituents in the ground water. This investigation shall 
include the following information: 
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a. 

b. 

d. 

.A .. ,ctes~ription of the horizontal Z...'1d vertical extent of subsurface gases 
:n:grauon.; 

Horizontal and vertical concentration profiles of the subsurface gases 
emitted. 

Frontier shall docurne,nt the procedures used in rna.Y...ing the above determinations. 

D. Potential Receptors 

Frontier shall collect data describing the human populations and environmental systems that 
are susceptible to contanninant exposure from the facility. Chemical analysis of biological samples 
may be needed. Data on observable effects in ecosystems may also be obtained. The following 
characteristics shall be identified: 

/ 

to: 

facility. 

1. Local uses and possible future uses of ground water: 

2. 

3. 

a. . Type of use (e.g., drinking water source: municipal or residential, 
agricultural, domestic/non-potable, and industrial); and ; 

b. Location of groundwater users including wells and discharge areas. This 
information shall include a current analysis of ground water wells within 
one mile of the facility, andpossible future uses of ground water within this 
area. 

Local uses and possible future uses of surface waters draining the facility: 

a. Domestic and municipal (e.g. potable and lawn/gardening watering); 
b. Recreational (e.g. swimming, fishing); 
c. Agricultural; 
d. Industrial; and 
e. Environmental (e.g. fish and wildlife propagation). 

Human use of or access to the facility ac1d adjacent lands, including but not limited 

a. Recreation; 
b. Hunting~ 
c. Residential; 
d. Conrnercial; 
e. Zoning; and 
f. Relatior:ship between population locations ar1d prevailing wind direction. 

4. A description of the biota in surface water bodies on, adjacent to, or affected by the 

- p· ... , ... ,.;·· ·-··· :::;, . uescr:ptlon or tne ecotogy over1y1ng ar:u acJacent to tne tac111ty. 
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6. A demographic profile of the people who use or have access to the facility a..'1d 
adjacent land, including, but not limited to: age: sex; and sensitive subgroups. 

7. A description of any endangered or threatened species near the facility. 

TASK VI: INVESTIGATION ANALYSIS 

Frontier shall prepare an analysis and summary of all facility investigations and their 
results. The objective of this task shall be to ensure that the investigation data are sufficient in 
quality (e;g~. quality assurance procedures have been ra11owed)' arid quantity to describe the nature 
and extent of contamination and the potential threat to human health and/or the environment .. 
A. . Data Analysis 

· ~-;. ,_ -.·1;! ·. j i!.' .: . · o-; • '1;• • ' · ·' ,. l 

. _ .. ,._;;0?i~·:;·-~-- "'i-·>:--_-."·_··.' ·_. _ ·.-=--"-./'' :J"'; !~<-;-·;->',--~-.-:~·- ,;,",;;c;;.._<-::-c:-:,.~-c .. "'•.-~ __ .. , .,-- _ ~ 

'Ft~ntk;:r.~hallanalxz;: ~l,Fru;i~ty}nv~stig~tlfl1 ~~~~o~tlin~d 1rt T,~k1U.and prepare a report 
on the typ~·anii'exte!lt of contariu!laJ:Ion 'at the·facthty mc'ludmg-sources and.nugratmnpathways. 
The report shall describe the extent of contariiiiiatiori (qUalitative/quantitative) in relation to 
background levels indicative for the area ... 

Protection-S ti'llldards 
(.- . ,., 

1. G :'lund-watei: Protection Standard~ · 

. . " · .•. :fron~er ~hap;:pr.ovideinfo>;T~YO.I1}o suBP?t;l \he I{ep.anm~nt'~. . 
selec~o"%deve)opm,enf of Gn;>una,~w~ter;~rgtt:r,;\?P:.~tanqarilflpr'all. qftn~ Appendix IX 
constituents found 1n the ground-water dunng the mvestlgabon (Task IV) ... · ·c 

a. Tllp Gr,.ou!Jd-~afe.r Prptec~oq Standardss)ll).,ll consist of: 
'' ' '·-''' ' ' ,. r;.>.' '"' _,, ,, '" -.-- - , __ ., ','.' ·' ,, ~ ---

i) 

ii) 
iii) 
iv) 

v) 

,for anY,, constiW,el{,(S Jis,tei\ i~J' al;>[? ! of 40_GF:E, 264.94, the 
respective value g1ven.m th!\!table (MCL) tfthe background level of 
the constituent is below the.level given in Table 1; or 
the background level of that constituent in· the ground-water; or 
anll.p:proved Altewate Conc~n~tionLi!!)it{ACL); or . 
standards· as approved by applicable, relevant EPA final rules Issued 
subsequent to t~e effective date of this Order; or_ 
other applicable or appropriate standards ·apiJI'oved b:Y the 
Departm~nt. 

b. Information to support the Department's subsequent selection of Alternate 
Concentration Limits (ACL's) shall be developed by Frontier in accordance 
with U.S. EPA guidance. For any proposed ACL's Frontier shall include a 
justification based upon the criteria set forth in 40 CFR 264.94(b). 

2. Other Releva.'1t Protection Standards 

Frontier shall identify all relevant and applicable standards for the protection of 
human health and the environment (e.g. National Ambient Air Quality Standards, Wyoming state 
water quality standards, etc.). 
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TASK VIT LABORATORY A. .. N"D BENCH-SC/1.LE STUDIES 

Frontier may conduct laboratory and/or bench scale studies to detewine t.~e applicability of 
a corrective measure technology or technologies to facility conditions. Frontier shall analyze the 
technologies~ based on literature review, vendor contracts. and past experience to deterrn.ine the 
testing requirements. Frontier shall provide a work pian for laboratory and bench scale studies to 
the Department, and obtain Dep<U-tment approval for such studies prior to initiating any studies. 

Frontier shall develop a testil)g plan identifying the types(s) and goal(s) of the study(ies), 
the level of effort needed, and the procedures to be used for data management and interpretation. 

Upon completion of the testing, Frontier shall evaluate the testing results to assess the 
technology or technologies with respect to the site-specific questions identified in the test plan. 
Frontier shall provide a report to the Department summarizing the testing program and its results, 
both positive and negative. 

TASK VITI: REPORTS 

A./ Progress Reports 

Frontier shall at a minimum provide the Department with signed, monthly progress reports 
containing: 

1. A description and estimate of the percentage of the RFl completed; 

2. Summaries of all findings; 

3. Summaries of all changes made in the RFl during the reporting period; 

4. Summaries of all contacts wit!J representatives of the local community, public 
interest groups or state government during the reporting period; 

5. Summaries of all problems or potential problems encountered during the reporting 
period; 

6. Actions being tak:en to rectify problems; 

7. Changes in personnel during the reporting period; 

8. Projected work for the next reporting period; and 

9. Copies of daily reportsl inspection repors) laboratory/monitoring datal etc. 

10. A surr.JTiary of the status of the Initial Measures (and Interim Measures if required 
, th D ., DY Lue , epanr:::renLJ. 



Department grants approval to do so in writing. 
B. RCRP, Facility Investigation Reports 

Frontier shall prepare and submit to the Department ihe RFI reports listed below: 

l. 

2. 

3. 

4. 

6. 

Facility Submission 

Pre~Investigation Evaluation 
Corrective Measure Technologies 

RFI W:orkplan / 

Draftl~FrRe!;)nn • ~·:ks IV and.V) .. 
. . ' ' : . 

Final RFI Report (Tasks IV and V) 

Progress Reports on Tasks I through 
VI 

Laboratory and BenchcScale Studies 

22 

· DueDate 

Within 90 days of the effective date of this 
order 

Within 90.days of the effective date of this 
order· 

As providedJor in the Department approved 
RFIW:orkpran • , ·;·,• • ,. · 
:·· '>·• "r;' 

Within 45 days of recei ving·the Department 
comments on the Draft RFI Report 

Monthly 

Concurrent with Final RFIReport 
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PURPOSE 

The pumose of this Corrective l'v1easure Study (Clv1S} is to develop and evaluate the corrective 
actio.n alternative or alternatives and to recom..rnend the corrective measure or measures to be taken 
at Frontierls facility. Frontier will furnish the personnel, materials) and services necess~y ro 
prepare the Corrective Measure Study, except as otherwise specified. 

SCOPE 

The Corrective Measure Study consists of four tasks: 

TaskVTII: 

A. 
B. 
c. 
D. 

/ 
Task IX: 

A. 
B. 

Task X: 

A. 
B. 
c. 

Task XI: 

A. 
B. 

Identification and Development oftf:!e Corrective Measure Alternative or 
Alternatives 

Description of the Current Situation 
Establishment of Corrective Action Objectives 
Screening of Corrective Measures Technologies 
Identification of the Corrective Measure iJtemative or A.Jternatives 

Evaluation of the Corrective Measure Alternative or Alternatives 

Technical!Environrnental!Hurnan HealtMnstitutional 
Cost Estimate 

Justification and Recommendation of the Corrective Measure or Measures 

Technical 
Environmental 
Human Health 

Reports 

Progress Reports 
Corrective Measure Study Reports 

These tasks must be completed in accordance with the following: 

TASK VID: IDEl'ITIFICATION .~1\TD DE'iELOPMENT OF THE CORRECTIVE ACTION 
ALTERNATIVE OR A.LTERNATfVES 

p asPd. 0" the res' ,lr~ of tkp. R ,..,RA -;.::;,..,c:l]. ~~- T"l"VPst; aar;on (RFT\ consirl:Pf""t'on o+ thP ;o'pY"t;f\prJ 
i...j -..- L_. L~• U.l~.':> l di~ '-'- J. U ..l.1. L'j _L, -... "-'C ~~ il \_ "'i '-~ >U'-'44 l •• 1 '~''-' .i ._,n,.,~~,_-.. 

Prelirrtinary Corrective Measure Technologies (Task II), Frontier shali identif;£, screen and develop 
alternative or alternatives for remova1 1 containment, treatment and/or other remediation of the 

contarrlination based on the objectives established for the corrective action. The Depaitment may 
require specific technologies to be reviewed as part the CMS. 

OF OR 
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• • ., ' ' ) . • h ' '- T ' ' • s ' FrQntier shall cescnoe eacn co=:ect:ve measure 2w.temat.rve tr:at passes u:.rougn tne L"lltlaJ creerung 
in Task VITI and evalt!ate each corrective measure alternative ru"1d itis components. The evaluation 
shall ~e based on techrtical, environmental, human health and inst.itut.ional concerns. Frontier shall 
" 1$~ ~ ·e'o COS'" p-rl'mat~< of ~arh '"'o~~ctf'Jp. "'"'n""a~ltrP .:::..; v ue y 1. p ~ ... ~ .. ~.. ;......., ' .1. '- -....:.~ \... .u...... ;.... i ..... ~u.... .:.-..~ ...... 

TASK X: JUSTIFICATION i\J-D RECOMMENDATION OF THE CORRECT1VE .MEASURE 
OR MEASURES 

Frontier shall justify a..•d recommend a corrective measure alternative using technical, human 
health, and environmental criteria. This recommendation shall include summary tables which 
allow the alternative or alternatives to be understood easily. Tradeoffs among health risks, 
environmental effects, and other pertinent factors shall be highlighted. The Department will select 
the corrective measure alternative or alternatives to be implemented based on the results of Tasks 
VII a..1d VIIl At a minimum, the following criteria will be used to justify the final corrective 
measure or measures. 

A. 

/ 

Technical 

1, Performance- corrective measure or measures which are most effective at 
performing their intended functions and maintaining the performance over extended periods 
of time will be given preference; 

2. Reliability- corrective measure or measures which do not require frequent or 
complex operation and maintenance activities and that have proven effective under waste 
and facility conditions similar to those anticipated will be given preference; 

3. hnplementability - corrective measure or measures which can be constructed and 
operated to reduce levels of contamination to attain or exceed applicable standards in the 
shortest period of time will be preferred; and 

4. Safety- corrective measure or measures which pose the least threat to the safety of 
nearby residents and environments as well as workers during implementation will be 
preferred. 

B. Human Health 

The corrective measure or measures must comply with existing EPA criteria, standards, or 
guidelines for the pro[ection of human health. Corrective measures which provide the minimum 
level of exposure to conta..711.inants and the maximum reduction in exposure with time are preferred. 

C. Environmental 

TASK XI: REPORTS 
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i , A surnma.-v of t.'-Je information obtained in the Final R...f;:;'"I Reoor: approved by the 
Department, a dis~ussion of how r...1at information will be used in u-;e CMS, and an 
identification of additional studies/ investigations required to complete the CIY1SI. 

2. A schedule of when Frontier will complete tasks VIII through XI. 

3. A cost estimate for completing the CMS. 

4. Frontier shall modify the Report!W orkplan in accordance with Depart111ent 
comments, and complete the CMS in accordance with the ReporUWorkplan CMS schedule 
as approved by the Depart111ent. 

B. Draft 

The draft report shall at a minimum include: 

/ 

1. A description of the facility including appropriate maps to describe the corrective 
measures evaluated. 

2. A summary of t.fJe corrective measure or measures; including: a description of the 
corrective measure(s), rationale for selection, performance expectations, preliminary design 
criteria a'ld rationale, operation and maintenance requirements, and long term monitoring 
requirements. 

3. . A summary of the RCRA Facility Investigation and the RFI's impact on the selected 
corrective measure(s). 

4. Design implementation precautions. 

5. Cost estimates and schedules. 

C. Final 

Frontier shall finalize the Corrective Measure Study Report incorporating co:m1nents received from 
the Departrnent on the Draft Corrective Measure Study Report. 

D. Progress Reports 

Front}e: shall at a rninimum provide the Department with signed, monthly, progress reports 
con:ammg: 

1. A description and estiwate of the percentage the CMS completed; 

2. Surru"1laries of all fl:~dings: 

3. Surrl.J.11aries all changes made in the ClvfS 

4. 
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period~ 

6. Actions being taken ro rectify problems; 

7. Changes in personnel during reporting period;. 

8. Projected work for t.."Je next reporting period; and 

9. Copies of daily reports, inspection reports, laboratory/monitoring data, etc. 

E. Facility Subrrjssion Summ<Uy 

Frontier Submission 

1. Interim CMS Reportf\V orkplail 

2. / Draft CMS Report (Tasks VI, VII, 
and VIII) 

3. 

4. 

Final CMS Report (Tasks VI, VII, 
and VIII) 

Progress Reports (Tasks VI, VII, and 
VIII) 

5 

Due Date 

Within 60 days of EPA and Department 
approval of the Final RFI Report 

In accordance with the Department 
approved schedule in the comments on the 
Interim CMS Report!W orJ.:plan 

Within 30 days of receiving EPA and 
Department comments on the Draft CMS 
Report 

Monthly 
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~A. ITACH.i'\1ENl 
SOLID WASTE lvLA...:~AGEM:El\llJNITS (SW1v1Us) .tu~D 

AREAS OF CONCERt'! (AOCs) AT 
FRONTIER REFINING INC. 

CHEY zN'Nt:., WYOMING 
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